Endocrine rhythms and expression of selected genes in the brain, stellate ganglia, and adrenals of hypertensive TGR rats.
Hypertensive TGR(mRen2)27 (TGR) rats represent a strain with genetically upregulated renin-angiotensin-aldosterone system. Simultaneously with development of hypertension, a daily profile in blood pressure (BP) inverts and in mature TGR rats BP is higher during the lighttime (L) than the darktime (D). Physiological mechanisms of inverted BP rhythm generation are not understood. In our study we determined circadian profiles of plasma hormones related to BP control (aldosterone, corticosterone, melatonin, prolactin) in TGR and control Sprague-Dawley (SD) rats over 24 h and expression of genes encoding catecholamine synthesizing enzymes, tyrosine hydroxylase (TH), dopamine-beta-hydroxylase (DBH), and phenylethanolamine-N-methyltransferase (PNMT) in adrenals and stellate ganglia. Plasma levels of corticosterone and aldosterone were higher in TGR than SD rats but acrophases of their rhythms were not changed. Darktime peak of prolactin in TGR rats was decreased in comparison with SD animals and pineal melatonin levels started to rise earlier in TGR than in SD rats. In adrenals we found upregulated expression of TH, DBH, and PNMT mRNA at the beginning of the lighttime in TGR compared to SD rats. Expression of TH and DBH in stellate ganglia was not different in TGR rats in comparison with SD, but PNMT expression was higher during L compared to D in TGR rats. We hypothesize that upregulated adrenal medulla functioning in the morning and disturbed communication between circadian oscillators and mechanisms involved in BP control can explain the reversed BP profile in TGR rats.